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ABSTRACT 
The diatoms are the most preferred live food of the 
protozoea stages of prawns. They also favour the production 
of other planktonic animals which form the food of the 
postlarvae of prawns. Due to seasonal variations, it 
is difficult to obtain continuous supply of diatoms and 
other algae thr~ughout the year. Therefore mass culture 
ot diatoms is necessary. In the present work, an attempt 
has been made to culture planktonic diatoms and to study 
the effect of Allen and Nelson media, Simon media, Vitamin 
B 
12 
and treated sewage water media on their growth and 
survival. It has been found that Navicula sp ·showed 
better growth in Allen and Nelson media, Coscinodiscus 
and Chaetoceros grew better in Simon media while 
Navicula sp andCoscirrxiiscus sp showed better growth 
in the combination of Allen and Nelson + Vitamin a
12
• 
While Navicula sp and Conscinodiscus sp showed bat-
ter growth in 10Z treated sewage effluents, --.:he above 
species showed very good growth in comparison to the 
growth in the other artificial media under favourable 
conditions. 
INTRODUCTION 
Phytoplankton are of great ecological significance because 
they comprise the major portion of primary producers 
in waterbodies. Phytoplankton comprise more than 90% 
diatoms and remaining 1 O% dinoflagellates, coccolithophorids 
and some other flagellates. At certain stages in thier 
70 
life history, fish, molluscs and crustaceans are diatom 
feeders. 
Rearing of prawn larvae in laboratory on mass scale 
is completely dependent on suitable food. Early larval 
stages particularly protozoea are totally dependent on 
phytoplankton belonging to the class Bacillariophyceae. 
Due to seasonal variations, it is difficult to obtain 
continuous supply of diatoms and other algae throughout 
the year. Therefore, mass culture of required diatoms 
is essential to meet the feed requirement in the rearing 
of prawns and fishes. 
MATERIAL AND METHODS 
Hightide seawater from the Versova beach was collected 
and filtered through 400 mesh bolting silk:; cloth. Different· 
media such as Allen and Nelson and Simon, and seawater 
enriched with vitamin 812 and treated se~age water were 
used to investigate the growth of diatoms •. Chemical compo-
sition of the various culture media are as follows: 
(a) Simon's medium : 
Guillard and Ryther's (1962) medium 'F' modified 
by Simon (1978) was used. (NH4 N03 79.2 mg/1, 
NaH2Po4 - 10.0mg/l, Na2 Si03 - 15.0 mg/1, Fecl 3 - 1.3 
mg/1, EDTA - 10 mg/1) Simon medium was used @ 5ml/l 
of seawater for the culture of diatoms. 
(b) 1l..llen and Nelson's medium : 
It is composed of two solutions, 
Soiution A - KN03 - 20. 20g, Distilled water - 1 OOml. 
Solution 8 - Cacl2 . 6H20 4g, Na2HPO 4 . 12H20 4g, 
Fec13 . 6H 2o - 2m1, Cone. HCl - 2ml and 
distilled water - 80 m1. 
To prepare the media, 2 
of solution 8 were added 
ml of solution A and 1 ml 
in 1 litre of seawater. 
(c) Vitamin 8 12 - Vitamin 8 12 was added @ 2500 ug/1 of 
seawater .. 
(d) Combined media (Allen and Nelson media + Vitamin s 12) 
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- 1 ml of solution A, 0. 5ml of solution B and 1000 ..ug 
of Vitamin B were added to 1 litre of seawater. 
(e) Treated sewage water (90% seawater and 10% sewage 
effluent). 
Seven culture experiments were 
and Nelson 1 s media, Simon 1 s media, 
and 30% treated sewage water and 
along with treated sewage water. 
performed with Allen 
Vitamin s 12 , 1 O%, 20% 
Allen and Nelson media 
All physicochemical estimations were done following 
the Strickland and Parson ( 1968, 1972) and APHA' s standar·d 
methods ( 1975). 
RESULTS AND DISCUSSION 
Treated sewage water is an excellent enrichment medium 
for the growth of marine phytoplankton (Dunston and Menzel, 
1971). Algae grown on the sewage showed no inhibitory 
effect on the growth of bivalves when compared to algae 
grown on a defined medium (Tenore and Dunstom, 1972). 
In all the experiments the water source was hightide sea-
water from Versova beach and treated sewage water from 
Dadar sewage treatment plant. 
In experiment No.1, the media used was Nelson (1910; 
1914). It is the modified form of Simon medium. The tem-
perature O'f watel~ recorded 27.2 - 28°C, pH 7. 0 - 7. 7, 
dissolved oxygen 2.9 3.2 ppm, phosphate 23 ugm/1, 
and nitrite 0. 099 mg/ 1. The percentage of various species 
of Navicula, Skeletonema, Amphora, Biddulphia, Nitzschia, 
T ragillarea, C haetoceros diato ma and Coscinodiscus showed 
variation. In Allen and Nelson media Navicula sp showed 
good gr~owth and remained dominant from the beginning. 
Maximum density of Navicula was found to be 80.27% on 
the 8th day. 
In experiment No.2, Simon media was used. The ph ysi-
cochemical parameters during the culture period recorded: 
water temperature 25-30°C I salinity 20-32%, pH 8. 1 - 8. 3 
and dissolved oxygen 2.6 - 8.3 ppm. The density 
obtained was 2. 6 x 102 cells/ ml with all the spec~es des-
cribed above. In simon media, initially Coscinodiscu ( 20. 08%) 
was dominant but finally Chaetoceros was dominant (51.87%). 
Maximum cell density was 1. 7 x 104 cells/ml. 
In experiment 
and vitamin 8 12 
No.3 hightide seawater ( 11.40 = 4. 37m) 
were used as culture media. The initial 
cell density when the experiment was started in 100ml~ 
was 3. 2 x 102 cells/ml comprising C haetoceros 6. 25%, Cosci-
nodiscus 25.00%, Navicula 18.75% Skeletonema 18.75%. 
Navicula and Coscinodiscus were the two dominant 
species in vitamin 8 12 used @ 2500 ug/1. 8th to 11th day 
period in Vit. 8 12 was the best for Navicula growth. Simi-
larly in 1 litre culture, from 4th to 7th day Coscinodiscus 
remained dominant. 
In experiment No.4, the media used was the treated 
sewage water where the water temperaturAe was 26.5 
28.5°C, pH 7.0. ~ 7.4 dissolved oxygen 2.7- 4.2 ppft'L, 
BOD 9. 7 ppm, phosphate 2.4 mg/1 and nitrite 0.083 mg/L 
In the 1 OOml culture the initial cell density was 3. 3 x 103 
cells/ml. 
The experiment with 10% treated sewage effluent showed 
very good growth. Maximum density observed in 1 O% effluent 
was 2.0 x 104 cells/ml on the 2nd and 3rd days. Growth 
rate was slow in 20% sewage effluent where maximum cell 
density was 2.5 >< 10L1- cells/mL 30% treated sewage effluent 
also showed very low growth. The maximum growth observed 
was 3. 6 x 103 cells/ ml on the 1st day after~ inoculation 
and then the density declined. In all the above experi-
ments with treated sewage water Skeletonema was dominant 
followed by Nitzc hia, C haetoceros and Coscinodiscus species. 
The maximum percentage of Skeletom n observed was 88.54% 
on the 3rd day in 1 O% treated sewage water. 
In experiment No.5 the culture carried out in 3 litre 
seawater containing 20% treated sewage effluent had 4 4. x 103 
cells/ml where the species composition was Skeletonema 27.27% 
Coscinodiscus 4.55%, Chaetoceros 17 .05%,Navicula 14. 77%,Bidul-
phia2.27% Amphora 1.14% Diatoma 3.40% Frogillaria 4.55% 
Nitzschia 3.41%, and others 21.59%. The water temperature 
was 27.5 - 28.0°C, pH 6.9 - 7.6, dissolved oxygen 2.8-
3.9 ppm, BOD 12.7 ppm, phosphate 2.1 mg/1 and nitrate 
0.088 mg/1. 
The culture reached a 
where Skeletonema was 
followed by C haetoceros 
cell density of 2. 5 >< 1 04 cells/ ml 
a dominant species (44.01%) 
11.59%. 
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In experiment number 6 the culture was carried out 
in 5 litres, with 90% seawater and HY,~ treated sewage 
effluent. Original cell density was 2.0 x 103 cells/ml 
with Skeletonema 68.29% Nitzschia 9. 76%, Coscinodiscus 
4.88%, Biddulphia 4,88% and other 12.2%. The water source 
and the media used were the same as in the previous 
experiment. The water temperature was 28-29°C, pH 7.1-7.5, 
dissolved oxygen 2. 8-4.3 ppm, BOD 11. 2 ppm, phosphate 
1. 79 mg/1 and nitrite 0.11 mg/1. In 10% treated sewage 
effluent, the growth was very rapid similar to the growth 
in other artificial media but in 40% within 2 days diatoms 
underwent a stationary phase, then declined and finally 
died. 
ln experiment 7, Allen and Nelson media and treated 
sewage effluent were used as a combined medium and the 
water source was the same as in the previous experiments. 
In the treated sewage effluent, the water temperature was 
27-28°C, pH 6.9-7.6, dissolved oxygen 3.3-4.4 ppm,. 
phosphate 2. 4 mg/1 and nitrate 0 ."3 mg/~ The original 
culture having a cell density of 1.4x10 cells/ml was 
inoculated as follows : 
(a) 1 ml inoculated into 100 ml. 
(b) 1! ml inoculated into 100 ml. 
(c) 2 ml inoculated into 100 ml. 
using Allen and Nelson media. Initial species composition 
was Coscinodiscus 58.57% and Biddulphia 41.43%, Conscino-
discus and Biddulbhia showed very little fluctuations 
in 1, 1! or 2 ml inoculation and also in 1 O%, 20% and 
30% treated sewage effuent. 
From the above experiments, it is concluded that as 
the percentage of treated sewage effluent increases the 
growth rate of diatoms decreases progressively. 
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